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(57)Abstract: 

PURPOSE: To execute precision pressing at extremely low temp. (<620°C) by using a glass 
having optical constant of >1.795 in refractive index (nD) and >39.5 in Abbe number (rD) in 
spite of containing no PbO in the glass components. 

CONSTITUTION: The optical glass has a composition of 10-25wt.% B203 (hereafter 
expressed by %), by weight, 2-11% Ge02, 0-5% Si02, where 19.5-28% sum of 
B203+G02+Si02, 20-31% La203, 9-18% Gd203, 0-5% Y203, where 38-45% sum of 
La203+Y203, 3-6% Li20, 3-15% Ta203, 0-5% Zr02, 0-5% Nb205, 0-6% Ti02 and 7-25% 
LaF3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

B-2 03 10-25 Weight % (% shows below.) 

Ge02 2-11 % Si02 0- 5 % However, B-2 03+Ge02+Si02 Total amounts 19.5-28 % La 203 20-31 % 
Gd 203 9-18 % Y2 03 0- 5 % However, La2 03+Gd2 03+Y2 03 Total amounts 38-45 % Li2 0 3-6 % 
Ta 205 3-15 %ZrO20- 5 %Nb 205 0- 5%Ti02 0- Optical glass which has the presentation of the range 
of6%LaF3 7 -25 %. 

[Claim 2] Optical glass of claim 1 with which a refractive index (nd) is characterized by the Abbe 

number (nud) having the optical constant of 39.5 or more range or more by 1 .795. 

[Claim 3] Optical glass of claim 1 characterized by submission temperature (At) being 560 degrees C or 

less. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] A refractive index (nd) is 1.795 or more, and this invention relates to the 
optimal optical glass for precision press forming for which the Abbe number (nud) does not need 
grinding or polish after press forming about the optical glass which has 39.5 or more range. 
[0002] 

[Description of the Prior Art] Conventionally, there is a shot catalog name LaSF as optical glass with 
which the Abbe number (nud) has [ a refractive index (nd) ] 39.5 or more range or more by 1.795. As 
optical glass which has an optical constant near the LaSF, it is B-2 03-La2 03-Y2 03-R" 0(R" = 
divalent metal oxide)-Li02. There is a system (JP,60-221338,A). Moreover, phosphoric acid salt system 
glass (refer to JP,60- 122749, A and JP,58-79839,A), fluoro phosphoric acid salt system glass (refer to 
JP,56-59641,A and JP,58-217451,A), and HOU silicate system glass (refer to JP,62-123040,A) are 
known as glass for precision press forming. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the submission temperature (At) the former to a 
certain LaSF type of whose optical glass is generally temperature higher 20-80 degrees C than transition 
temperature (Tg) was not able to fabricate, when only 690 degrees C or the thing beyond it was the high 
temperature to which it does not exist but the precision press-forming temperature (temperature usually 
higher 30-50 degrees C than submission temperature) exceeds 720 degrees C. On the other hand, in 
JP,60-221338,A, the example which has an optical constant almost equivalent to the optical glass of this 
invention is included in some numbers. However, only transition temperature (Tg) is shown in the 
example in said official report, and it exists to that to which those transition temperature (Tg) all has a 
very high refractive index (nd) with 1.795 or more glass, and exceeds 600 degrees C. In the well-known 
mold material of precision press forming, if the limitation of the press-forming temperature in mass 
production is 600 degrees C or less desirably and becomes an elevated temperature beyond it less than 
650 degrees C, problems, such as oxidation of mold material, arise and maintenance of profile 
irregularity is not difficultly suitable for the mass production of a press lens. Therefore, as for the glass 
by which a precision press is carried out, what can be fabricated at the lowest possible temperature is 
desirable. Therefore, the glass presentation shown in said official report is unsuitable to precision press 
forming. 

[0004] Although each open official report of the above-mentioned glass for press forming was proposed 
in order to solve these problems, in each [ these ] open official report, what shows the high refractive- 
index low dispersibility which this invention makes the purpose is not found. Moreover, there is also an 
inadequate thing in respect of chemical durability, and there are some which contain PbO in the glass 
component further. Usually, although precision press forming is performed by reducing atmosphere in 
order to prevent oxidation of mold material If PbO contains in the glass presentation by which precision 
press forming is carried out, PbO which exists in a glass front face according to the ambient atmosphere 
will be returned. It deposits on the lens front face by which precision press forming was carried out, and 
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the activity which it not only becoming impossible to obtain the designed optical-character ability, 
without the profile irregularity of a lens being unmaintainable but removes Pb adhering to mold material 
is needed. Therefore, the glass which contains PbO in a component is unsuitable to the mass production 
of precision press forming, therefore, the purpose of this invention — a refractive index (nd) — 1.795 or 
more - desirable -- 1.795-1.820, and the Abbe number (nud) - 39.5 or more - desirable — the optical 
constant of 39.5-43.5 - having ~ in addition - and in spite of including no PbO in a glass component, it 
is in offering the optical glass for precision press forming which can carry out a precision press at very 
low temperature (620 degrees C or less). 
[0005] 

[Means for Solving the Problem] this invention person takes an example by many faults of above 
conventional optical glass and the optical glass for press forming. In order to solve the above-mentioned 
various problems, as a result of doing consideration research wholeheartedly, are shown as an 
indispensable component in JP,60-221338,A. Without including an alkaline earth oxide, and no ZnO 
and PbO B-2 03, Ge02, La 203, Gd2 03, Li2 O, Ta 205, and LaF3 In presentation within the limits 
predetermined in the optical glass of the glass presentation made indispensable Have the optical property 
of the high refractive-index low dispersibility which is not in the optical glass for press forming in the 
above-mentioned open official report, and since softening temperature is very lower than optical glass 
conventional high refractive-index low distribution type It finds out that there is almost no effect on the 
mold material in the mass production of precision press forming, the conclusion that it is the optimal as 
optical glass for precision press lenses which does not need grinding or polish at all is reached after 
precision press forming, and this invention is reached. 
[0006] 

That is, when weight % shows this invention, it is. (desirable range) 

B-2 03 10-25 Weight % 1 1.5 - 23.0 % of the weight Ge02 2-1 1 % 4.0- 9.5 % Si02 0- 5 % 0- 3.5 % 
However, B-2 03+Ge02+Si02 Total amount 19.5-28 % 21.0 - 27.0 % of the weight La 203 20 - 31% 
21.0-30.0 % Gd 203 Nine to 18 % 10.0 - 17.0% Y2 03 0- 5 % 0- 3.0 % However, La2 03+Gd203+Y2 
03 Total amount 38-45 % 38.0-43.0 % Li2 0 3-6 % 3.0- 5.5 %Ta 205 3-15 % 5.0-12.0 % Zr02 0- 5 % 
1.0- 4.5 % Nb 205 0- 5 % 0.5 - 4.5 % Ti02 0- 6 % 1.0- 5.5 % LaF3 It has the presentation which 
consists of 7-25 % 10.0-22.0 %. 

[0007] it deals in the reason which limited each component range of the optical glass concerning this 
invention as mentioned above with that of a degree, and comes out of it. B-2 03 It is the indispensable 
combination component of this invention. Moreover, it is the principal component which constitutes the 
mesh of glass, and is [ whenever / low-temperature / of the stabilization of glass and submission 
temperature (At) ] effective in-izing. However, if fewer than 10%, glass will become unstable, and if it 
exceeds 25%, it not only causes the rise of submission temperature (At), but chemical durability will 
worsen. 

[0008] Ge02 It is the indispensable combination component of this invention, and is B-2 03. It is the 
component which forms the mesh of glass similarly, and is B-2 03. It is a component very effective in- 
izing and a raise in a refractive index whenever [ low-temperature / of the submission temperature (At) 
of glass ] by using together. However, glass will become unstable if there is little the effectiveness when 
fewer than 2%, and it exceeds 11%. 

[0009] Si02 It is an arbitration combination component and they are B-2 03 and Ge02. It is the 
component which forms the mesh of glass similarly. However, although little installation is effective in 
preventing devitrification of glass, if it exceeds 5%, since the softening temperature of glass will be 
raised, it is made into predetermined within the limits. 

[0010] Moreover, B-2 03 and Ge02 And Si02 If there are few total amounts than 19.5%, glass will 
become unstable, and if it exceeds 28%, since it not only raises the softening temperature of glass, but a 
desired optical constant will no longer be obtained, it considers as predetermined within the limits. 
[001 1] La 203 Although it is the indispensable combination component of this invention and is a 
component very effective in high refractive-index low decentralization, glass will become unstable if 
there is little the effectiveness when fewer than 20%, and it exceeds 31%. 
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[0012] Gd 203 It is the indispensable combination component of this invention, and is the below- 
mentioned LaF3. It is the component which plays a very important role in this invention similarly. 
Namely, Gd 203 It sets to the glass presentation of this invention, and is La 203. It is the component 
which can make high refractive-index low decentralization of glass attain, without [ without it will not 
spoil the stability of glass without using together, and ] raising the softening temperature of glass so 
much. However, if it is difficult and exceeds 1 8%, since glass will become unstable, it makes to obtain a 
desired high refractive index, if fewer than 9% into predetermined within the limits. 
[0013] Y2 03 an arbitration combination component ~ it is - La 203 and Gd 203 although it is 
effective in preventing devitrification of glass by carrying out little installation while being a component 
effective in high refractive-index low decentralization similarly, if it exceeds 5% — not only under 
raising the softening temperature of glass but melting ~ since it melts and also becomes the remaining 
cause, it considers as predetermined within the limits. 

[0014] Moreover, La 203 and Gd 203 And Y2 03 If it exceeds 45%, since a desired optical constant 
will become difficult to get if there are few total amounts than 38%, and glass will become very 
unstable, it considers as predetermined within the limits. 

[0015] Although Li2 O is the indispensable combination component of this invention and it is an 
important component with the effectiveness of lowering the softening temperature of glass remarkably, 
without spoiling stability by carrying out little installation, if there is little the effectiveness when fewer 
than 3% and it exceeds 6%, since the stability of glass will be spoiled, it considers as predetermined 
within the limits. 

[0016] Ta 205 Although it is the indispensable combination component of this invention and is the 
component which is made to stabilize glass and raises a refractive index, if fewer than 3%, a desired 
optical constant will become difficult to get, and if it exceeds 15%, since it not only raises the softening 
temperature of glass, but stability will be spoiled, it considers as predetermined within the limits. 
[0017] Zr02 It is an arbitration combination component and is Ta 205. If it exceeds 5%, softening 
temperature is raised, and although it is a raise in the refractive index of glass, and a component very 
more effective still in improvement in chemical durability similarly, since a devitrification inclination is 
increased, it will consider as predetermined within the limits. 

[0018] Nb 205 And Ti02 It is an arbitration combination component and is Ta 205. And Zr02 
Although it has the effectiveness which raises a refractive index similarly and is a component very 
effective in adjustment of an optical constant Respectively, it is Nb 205. 5% and Ti02 If it exceeds 6%, 
since it not only increases a devitrification inclination, but it will raise softening temperature and glass 
will be made high distribution, it considers as predetermined within the limits. 
[0019] LaF3 It is the indispensable combination component of this invention, and is above-mentioned 
Gd 203. It is the component which plays a very important role in this invention similarly. It is known 
that the refractive index of the glass with which the softening temperature of glass fell and was obtained 
from the former when the fluoride was introduced into glass also falls, however, this invention person — 
the glass presentation of this invention - setting - LaF3 softening temperature is fallen increasing 
stability rather without spoiling the stability of glass by carrying out optimum dose installation - 
making - in addition — and it found out that it is the component which can be made to low-decentralize, 
with a high refractive index maintained. However, if it becomes difficult to reduce the softening 
temperature of glass if fewer than 7% and it exceeds 25%, since a desired optical constant not only 
becomes difficult to get, but volatilization will increase at the time of glass melting and homogeneous 
glass will become difficult to get, it considers as predetermined within the limits. 
[0020] Use the oxide which carries out considerable as a raw material of each component, respectively, 
a hydroxide, a fluoride, a carbonate, a nitrate, etc., and carry out weighing capacity of the optical glass 
of this invention at a predetermined rate, and it uses as a glass preparation raw material what was mixed 
enough, and supplies it to the crucible made from platinum. It fuses at 1000-1300 degrees C with an 
electric furnace, and stirs with the stirring rod made from platinum. Founding, After homogenizing and 
casting to the metal mold which carried out the preheating to suitable temperature, in addition it is 
cooled slowly and obtained, coloring of glass is prevented and it is little As 203 because of degassing. 
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The little addition of a degassing component known with the sufficient adding or industry top does not 
affect the effectiveness of this invention. 

[0021] In the optical glass of this invention, besides the above-mentioned component, whenever 

[ adjustment / of an optical constant /, improvement / of melting nature /, expansion / of the vitrification 

range /, and low-temperature / of softening temperature ] for-izing etc. unless it shifts from the purpose 

of this invention - metallic oxides, such as Na, K, Cs, Mg, calcium, Sr, Ba, W, Zn, aluminum, Ga, and 

In, and a fluoride - further - LiF, YF3, GdF3, ZrF4, NbF5, TaF5, and BF3 etc. ~ it can be made to 

contain 

[0022] An example explains this invention below at a detail. 
[Example] 

The presentation (a numeric value is weight %) of examples 1-34, next the example concerning this 
invention, a refractive index (nd), the Abbe number (nud), and submission temperature (At) are shown 
in Table 1 . The optical glass shown in Table 1 is a raw material of each component. It was cooled slowly 
and obtained, after having used the oxide which carries out considerable, respectively, the hydroxide, the 
fluoride, the carbonate, the nitrate, etc., used as the glass preparation raw material what carried out 
weighing capacity at a predetermined rate, and was mixed enough, threw each raw material into the 
crucible made from platinum, having fused at 1000-1300 degrees C with the electric furnace, having 
agitated with the rabble made from platinum, homogenizing and casting to founding and the metal mold 
which carried out the preheating to suitable temperature. 
[0023] 
[Table 1] 





1 


2 ! 


3 


1 

4 


5 


6 


B 2 03 


12.5 


13.6 


13.0 


12.0 


24.5 


18.7 


Ge02 


7.5 


6.3 


7.0 


10.5 


2.8 


5.0 


Si0 2 


2.0 




2.0 






1.0 


U2O3 


22.5 


25.7 


22.0 


25.0 


30.5 


26.0 


Cd20 3 


15.5 


15.0 


16.0 


13.0 


12.5 


15.5 


Y 2 0s 


0.5 




1.0 


1.0 








3.5 


3.0 


3.0 


3.5 


5.2 


4.0 


T&205 


6.0 


7.2 


7.0 


6.0 


4.8 


5.5 


Zr0 2 


4.0 


4.2 


3.0 


4.0 


2.2 


3.8 


Nb 2 0 5 


0.5 


2.2 


2.5 


4.0 


4.5 


2.5 


Ti0 2 


5.5 


1.7 


3.5 


1.0 


5.5 


5.0 


LaFs 


20.0 


| 21.1 


20.0 


20.0 


7.5 


13.0 


nd 


1.81513 


1.80889 


1.80958 


1.80569 


1.79642 


1. 80890 




39.6 


42.8 


40.9 


42.2 


39.6 


40.0 


Tg cc: 


i 494 


494 


507 


486 


509 


510 


At oc: 


548 


549 


553 


545 


555 


552 
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[0024] 
[Table 2] 





7 


8 


9 


10 


11 


12 


BjPs 


23.5 


12.7 


12.0 


13.0 


16.7 


11.6 


Ge0 2 


4.0 


6.5 


9.0 


8.0 


4.3 


6.8 


Si0 2 




2.5 




1.0 


2.4 


3.2 


U 2 03 


30.5 


22.0 


23.5 


21.0 


26.2 


21.9 


Gd20g 


13.5 


16.0 


15.8 


17.0 


12.5 


16.3 


Y 2 0s 




1.0 






2.5 


1.6 


Li gO 


5.5 


3.3 


3.2 


4.0 


4.1 


3.3 


Ta20 5 


3.0 


6.0 


6.6 


6.0 


10.8 


6.1 


Zr0 2 


3.0 


4.0 


3.4 


4.0 


3.3 


4.8 


Nb 2 0 s 


5.0 


3.0 


2.0 


1.0 


1.0 


4.1 


T1O2 


5.0 


3.0 


3.6 


5.0 


2.7 


0.3 


LaPs 


7.0 


20.0 


20.9 


20.0 


13.5 


20.0 


ni 


1.79555 


1. 80704 


1. 81865 


1. 80860 


1. 79559 


1. 79646 


vi 


39.8 


41.3 


40.4 


39.9 


42.3 


43.5 


T8 (t) 


500 


503 


489 


475 


503 


498 


At (X) 


546 


556 


542 


536 


553 


551 



[0025] 
[Table 3] 
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13 


14 


15 


16 


17 


18 


B203 


21.0 


12.5 


12.0 


12.7 


11.0 


10.0 


Ge02 


2.2 


7.5 


7.5 


8.0 


9.5 


9.9 


SiOz 


1.5 


2.0 


2.5 


1.3 


2.0 




La208 


30.9 


22.0 


22.5 


23.0 


25.0 


26.0 


Gd203 


9.1 


16.0 


16.0 


15.0 


13.0 


14.0 


Y 2 0s 


3.5 


0.5 




1.0 


1.0 




L12O 


5.3 


3.5 


3.5 


3.0 


3.5 


3.0 


Ta2P 5 


14.0 


6.0 


7.0 


6.0 


6.0 


7.0 


Zr02 




3.5 


3.8 


4.0 


4.0 


3.7 






1.0 


2.2 


3.0 


4.0 


3.7 


T1O2 


5.5 


5.5 


2.0 


3.0 


1.0 


0.7 


LaP3 


7.0 


20.0 


21.0 


20.0 


20.0 


22.0 


nd 


1.79837 


1.81348 


1.79722 


1.81323 


1. 80177 


1. 81369 


yd 


40.0 


39.5 


42.8 


41.1 


42.6 


42.4 


Tg CO 


502 


494 


491 


503 


490 


486 


At CO 


546 


549 


539 


550 


547 


546 



[0026] 
[Table 4] 
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19 


20 


21 


22 


23 


24 


3 2 0s 


12.0 


12.7 


12.5 


13.5 


19.5 


10.0 


Ge02 


9.9 


6.5 


7.0 


5.5 


4.9 


9.9 


S1O2 




2.8 


2.5 


1.0 


0.8 




La20s 


24.8 


22.0 


22.0 


25.0 


26.3 


25.0 


Gd20s 


13.2 


16.0 


16.0 


15.0 


15.2 


13.8 


Y2O3 




0.5 


1.0 


1.0 






L12O 


3.5 


3.5 


3.0 


3.0 


4.9 


3.0 


Ta2Q 5 


8.5 


7.5 


6.0 


8.0 


4.3 


7.0 


Zr0 2 


3.7 


4.0 


4.0 


4.5 


3.8 


4.2 


Nb 2 0 5 


2.7 




2.0 


2.5 


2.9 


2.5 


T1O2 


1.7 


4.5 


4.0 


1.0 


5.0 


1.6 


LaPs 


20.0 


20.0 


20.0 


20.0 


12.4 


23.0 


nd 


1. 80953 


1. 79999 


1. 81456 


1.80252 


1.79800 


1.81458 


2/d 


41.8 


41.2 


40.4 


43.1 


40.3 


41.9 


Tg CC) 


486 


492 


508 


497 


493 


485 


At (-C) 


543 


541 


557 


543 


543 


540 



[0027] 
[Table 5] 
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25 


26 


27 


28 


29 


30 


B20s 


13.0 


12.7 


11.5 


13.0 


14.3 


13.0 


Ce02 


7.0 


6.5 


8.0 


7.0 


6.9 


6.0 


S1O2 


2.0 


2.8 


1.5 


2.0 


1.2 


3.0 


La 2 03 


21.0 


22.0 


23.5 


25.0 


24.8 


22.0 


CCI2O3 


17.0 


16.0 


14.5 


16.0 


13.3 


16.0 


¥ 2 03 




1.0 






1.0 


1.0 


Lij*) 


4.0 


3.0 


4.0 


4.0 


4.2 


3.0 


T8205 


6.0 


7.5 


8.0 


7.5 


8.8 


7.5 


Zr02 


5.0 


4.0 


4.0 


4.5 


2.6 


4.5 


Hb 2 0 5 




2.0 


1.5 


2.0 


1.2 


2.0 


Ti0 2 


5.0 


2.5 


2.5 


2.0 


3.2 


2.0 


LaPs 


20.0 


20.0 


21.0 


17.0 


18.5 


20.0 


nd 


1.80459 


1. 79972 


1. 80127 


1. 80072 


1. 79684 


1. 79903 




40.5 


42.3 


41.9 


42.4 


41.8 


42.8 


Tg cc; 


481 


506 


473 


487 


481 


507 


At cc: 


536 


554 


531 


542 


534 


552 



[0028] 
[Table 6] 
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31 


32 


33 


34 


B 2 0 3 


16.6 


12.0 


13.2 


10.0 


Ge02 


6.3 


9.0 


9.8 


9.9 


Si0 2 


1.0 








La 2 03 


27.2 


23.5 


25.0 


25.0 


Cd20 3 


12.0 


15.8 


13.0 


15.0 


Y 2 0s 


1.0 








Li20 


4.3 


3.5 


3.5 


3.0 


Ta20 5 


9.0 


6.6 


4.0 


7.2 


Zr0 2 


1.2 


3.4 




3.7 


Nb 2 05 


0.8 


0.6 


1.3 


2.7 


Ti0 2 


4.5 


5.0 


5.2 


1.7 


LaP3 


16.1 


20.6 


25.0 


21.8 
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[0029] 

[Effect of the Invention] According to this invention, submission temperature (At) is 560 degrees C or 
less, and it has 1.795 or more refractive indexes (nd) and the 39.5 or more Abbe numbers (nud), and to 
devitrification, it is stable, a precision press can be carried out at very low temperature (620 degrees C or 
less), and the optical glass for precision press lenses which does not need grinding or polish is obtained 
after precision press forming. 



[Translation done.] 
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